Drosophila models of peroxisomal biogenesis disorder: peroxins are required for spermatogenesis and very-long-chain fatty acid metabolism.
Peroxisomes are vital eukaryotic organelles that participate in lipid metabolism, in particular the metabolism of very-long-chain fatty acids (VLCFA). The biogenesis of peroxisomes is regulated by a set of peroxin proteins (PEX). In humans, mutations affecting peroxin protein production or function result in devastating diseases classified as peroxisome biogenesis disorders (PBD). The way in which peroxisomal dysfunction leads to the pathophysiological consequences of PBD is not well understood. Here we report that Drosophila pex mutants faithfully recapitulate several key features of human PBD, including impaired peroxisomal protein import, elevated VLCFA levels and growth retardation. Moreover, disruption of pex function results in spermatogenesis defects, including spermatocyte cytokinesis failure in Drosophila. Importantly, increased VLCFA levels enhance these spermatogenesis defects whereas reduced VLCFA levels alleviate them. Thus, regulation of proper VLCFA levels by pex genes is crucial for spermatogenesis. Together our study reveals an indispensable function of pex genes during spermatogenesis and provides a causative link between the phenotypic severity of pex mutants and VLCFA levels.